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REMARKS/ARGUMENTS 



Reconsideration of this application in light of the above amendments is courteously 
solicited. 

The Examiner rejected claims 1-25 under 35 U.S.C. 1 12, first paragraph. The 
Examiner's rejection is set forth on Page 2 of his office action. In response to the Examiner's 
rejection, Applicant attaches hereto as Exhibit A Pages 28 and 29 of the textbook entitled 
CLINICAL CHEMISTRY, Second Edition, published in 1994. It is clear from this text that a 
cellulose-based'polymer such as cellulose acetate is inherently porous. The text indicates that 
cellulose acetate is used as a filter. Accordingly, it is clear that cellulose acetate is inherently 
porous. It is believed that this addresses the Examiner's issue raised under 35 U.S.C. 1 12, first 
paragraph. 

The Examiner rejected claims 1-25 under 35 U.S.C. 112, second paragraph as being 
indefinite. Applicant by the instant amendment has amended the claims so as to overcome those 
objections raised by the Examiner on Pages 2-4 of his office action. Accordingly, it is 
respectfully submitted that all of the claims as pending comply with the formal requirements of 
35 U.S.C. 112, second paragraph. 

The Examiner rejected the previously submitted claims under 35 U.S.C. 103 over U.S. 
patent 4,214,968 either taken alone or in combination with U.S. patent 5,958,201, U.S. patent 
3,691,047, and/or U.S patent 5,958,201. As to how these rejections apply to the claims as 
amended herein, they are respectfully traversed. 

Electrochemical sensor has two-electrode systems, i.e. working electrode and reference 
electrode. The working electrode sensitively responds to species of sample, but the reference 
electrode maintains constant potentials without responding to the species. The working 
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electrodes measure not values of absolute potentials, but values relative to the constant potential 
of the reference electrodes, that is, potential differences. Therefore, the reference electrode must 
maintain constant potential irrespective of surrounding conditions and return to initial 
equilibrium potentials after a current flow. Also, the reference electrode should be a short 
preconditioning time thereby being available to achieve point-of-care. 

According to the present invention comprising the hydrophilic plasticizer and the 
lipophilic polymer, the hydrophilic plasticizer plays a role in solidifying the lipophilic polymer 
and absorbing water from the air to dissolve salts, thereby allowing ions to pass through the 
membrane. Based on these functions, the hydrophilic plasticizer activates the reference electrode 
and thus can shorten the preconditioning time. 

According to the present invention which comprises the porous polymer and the 
lipophilic polymer, the porous polymer can shorten the preconditioning time, and make the inner 
reference electrolyte slowly flow out to maintain constant potential, thereby rendering the 
reference electrode being more stable for each ion of the sample. 

According to the present invention as claimed, the polymeric reference electrode 
membrane comprises a porous polymer selected from the group consisting of cellulose acetate, 
cellulose acetate butylate, cellulose triacetate, nitro cellulose and a combination thereof; or 
comprises the hydrophilic plasticizer selected from the group consisting of glycerol, 
polyethylene glycol, ethylene glycol monomethyl ether, ethylene glycol, formamide and a 
combination thereof. 

The porous polymer and the hydrophilic plasticizer of the present invention is not 
disclosed in Battaglia et al. 4,214,968. Cellulose acetate is disclosed in claim 4 of Battaglia et al. 
However, the cellulose acetate of Battaglia et al. is used not as a membrane material but as a 
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support, i.e. an insulation material. Also, ethylene glycol is disclosed in Battaglia et al. 
However, the ethylene glycol of Battaglia et al. is used as a surfactant which improves contact 
between a sample and an ion-selective material (ionophore). In Battaglia et al., ionophore is an 
essential element and ethylene glycol cannot function without the ionophore. 

In addition, the function of membrane of the present invention is different from that of 
Battaglia et al. According to Battaglia et al, the membrane comprises an ion-selective material 
(ionophore), and thus captures the ion^*) of sample solution, thereby sensitivity to ion 
increasing. Accordingly, ionophore is essential element of Battaglia et al., and cellulose acetate 
of Battaglia et al. functions as a material binding the ionophore. 

On the other hand, according to the present invention the membrane does not comprise an 
ion-selective material, and thus does not capture, but rather exchange the ion(K*) of sample 
solution through the membrane, thereby sensitivity to ion being constant. 

According to the present invention, by applying a cellulose based porous polymer or a 
hydrophilic plasticizer to the membrane, the preconditioning time can be shortened, and the 
reference electrode becomes more stable for each ion of the sample. This feature of the present 
invention is not disclosed or taught by Battaglia et al. 

In light of the foregoing, it is submitted that all of the claims as pending comply with the 
formal requirements of 35 U.S.C. 112, both first and second paragraphs, and define over the 
prior art of record. An early indication of allowance is respectfully requested. 

An earnest and thorough attempt has been made by the undersigned to resolve the 
outstanding issues in this case and place same in condition for allowance. If the Examiner has 
any questions or feels that a telephone or personal interview would be helpful in resolving any 
outstanding issues which remain in this application after consideration of this amendment, the 
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Examiner is courteously invited to telephone the undersigned and the same would be gratefully 
appreciated. 

It is submitted that the claims as amended herein patentably define over the art relied on 
by the Examiner and early allowance of same is courteously solicited. 

If any fees are required in connection with this case, it is respectfully requested that they 
be charged to Deposit Account No. 02-0184. 

Respectfully submitted, 
Yong Suk Choi et al. 





Date: September 19, 2003 



J*. LaPointe 
Attorney for Applicants 
Reg. No. 28,395 
Tel: (203)777-6628 
Fax: (203)865-0297 



I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first class mail in an 
elope add[essejW5N*Corruriissioner for Patents, P.O. Box 1450, Alexandria, VA 22313" on September 19, 2003 
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